Breast and cervical cancer represent a significant health and economic issue for Polish society, although if detected early, both can be cured successfully. For this reason, since 2006, according to the National Cancer Combat Programme, populationbased screening programmes have been implemented, aimed at reducing the mortality and morbidity for breast and cervical cancer. The aim of this study is to determine which of the selected four environmental factors affect attendance for screening mammography and cytology. Analysis included data from questionnaires filled in during mammography by 582,959 women aged 50-69 years, and 288,142 women during cytology, aged 25-59 years, in 2007-2012 in the Wielkopolska Province of Poland. It was found that the impact of medical staff on the attendance for cytological screening was the strongest statistically significant factor (p = 0,0001). Invitation by name (p=0,001) and other factors (p= 0,0001) also affected the attendance. In the cytological screening, medical staff was the factor that had the greatest impact on attendance. Other factors, such as self-reporting, increased participation in the next screening rounds, although the factors that affect attendance changed over time. Their constant analysis is essential for the efficient and effective evaluation of screening programsme.
INTRODUCTION
For many years, prevention has been regarded as an effective action leading to the improve of population health and reducing the social costs resulting from treatment. Secondary prevention is the early detection of diseases, which increases the chances for their prompt and effective treatment [1, 2, 3, 4, 5, 6] .
Breast and cervical cancer represents a significant health and economic issue for Polish society. Every year in Poland, over 15,000 new cases of breast cancer are registered in women, of which more than 1,500 cases are registered in the Wielkopolska Province. For cervical cancer, the total is more than 3,000 cases nationwide and more than 200 in the Wielkopolska Province. Poland is a country with medium breast cancer risk, but the number of new cases is increasing and it is estimated that by 2020, about 19,000 breast cancers will be recognized. The most important way to fight against those cancers are prophylactic examinations aimed at early detection of the disease [3, 5, 6, 7, 8, 9] . These are mammography for breast cancer, and cytology for cervical cancer. Since 2006, according to the National Cancer Combat Programme, population-based screening programmes have been implemented to reduce mortality and the incidence of cancer, and to raise the level of women's knowledge about cancer prevention [10] . Screening mammography is addressed to women aged 50-69 years who have not had a mammogram performed within the last two years. Cytology is aimed at women aged 25-59 years who have not had a Pap smear within last the three years. Referrals are not needed for either screening mammography and cytology [11, 12] .
OBJECTIVE
The aim of this study was to examine the impact of selected environmental factors on the attendance in the Breast and Cervical Cancer Early Detection Programme in [2007] [2008] [2009] [2010] [2011] [2012] in the Wielkopolska Province of Poland.
MATERIALS AND METHOD
For the purposes of this study, four groups of environmental factors that had a direct impact on attendance in screening programmes were specified, i.e. medical personnel (primary care physician, specialist, nurse or midwife), media (press, radio, television, Internet), invitations (SMS invitations, personal invitation received by mail), other (volunteered herself for the next test, I had information from friends, other promotional activities). The different types of factors that affect attendance for preventive mammography are a result of the way in which examinations are promoted in the Population-Based Breast Cancer Early Detection Programme and the Central and Local Screening Coordinating Units. These institutions make use of all of the methods listed in the study to promote examinations, imposed by the Ministry of Health, in conjunction with the above, and for which comparison of these factors is important in the context of discovering the greatest influence on the women's decision to participate in screening mammography. Comparison of these factors is also important in the evaluation of the programme and will allow policy makers to modify assumptions in the subsequent stages of the development of the National Cancer Combat Programme.
The analysis was applied to a group of women who performed screening mammography (n=582,959) and cytology (n=288,142) in the Wielkopolska Province in 2007-2012, and responded to the question about the source of information about screening. The average age in the group of women who performed a screening mammography was 59 years, and those who performed cytology -40 years.
The authors used data contained in the questionnaire compulsorily filled by all women before performing mammography / Pap smear in the screening programme. The data were available for programme coordinators and the questionnaires archived in SIMP. The questionnaires included data on education and profession, factors that had an impact on taking part in the screening programme, as well as information about risk factors for each woman, e.g. age at first and last menstrual period, age at birth of first child, family cancer history, interview regarding breast disease, and detailed screening test result. Unfortunately, most of these data were not included in the cumulative report. The authors therefore selected the part of the data needed to carry out the aim of thesis: examination of the impact of selected environmental factors on attendance at the two programmes. The questionnaire response rate was 100%.
Statistical analysis was performed by means of chi 2 Pearson and Fisher-Freeman-Halton test. The p values p<0.05 were considered statistically significant. Calculations were performed by statistical package Statistica v.10.0 (StatSoft).
RESULTS
In the Wielkopolska Province, a steady increase in the number of screening mammographies performed has been observed, from 86,251examinations in 2006 (26.30% of the population) to 116,764 (50.03%) in 2012. In the cervical cancer screening, an increase in 2008 and 2009 followed by a decrease in subsequent was observed. Currently, the population coverage for screening cytology is 17.41%.
In the group of women who performed a screening cytology, the medical staff were the major source of information that influences attendance (n=211,732). Other factors mentioned were: named invitation (n=50,035), 'other' (n=15,390) and media (n=10,985) (Tab 1). In a preliminary analysis, statistically significant differences between the analyzed factors were indicated (p=0,001). A statistically significant effect on participation in cervical cancer screening was found in comparison to single test variables. Further statistical analysis took into account the medical staff compared together with other factors (n=76.410) [Tab. 2] . It was found that the impact of the medical staff on attendance for cytological screening was the strongest statistically significant factor in the study group (p=0,0001) (Tab 2). In the statistical analysis considering screening cytology in various years, differences in individual factors were found. In 2007, personal invitations had the biggest impact on attendance for mammography, as well as in cytology. Table 2 shows a statistically significant difference between the invitations and the medical staff (p<0,0001). Medical staff had the biggest influence on screening cytology in 2008-2012 (p=0,000001). This was statistically significant in comparison to the personal invitations only, and the other three factors (Tab. 3).
In the group of women who had screening mammography performed during the analyzed period, two dominant factors affecting attendance were observed: invitations (n=338,034; p=0,0001) and the so-called 'other factors', such as 'woman volunteered herself' for the next test, she had information from friends, or other promotional activities (n=186,474; p=0,0001). The number of indications for other factors was much lower. Medical staff was indicated by 41,995 women and the media by 16, 456 . In addition to these factors, a decreasing trend was observed (Fig. 1) .
In 
DISCUSSION
Although there is no method of effective primary prevention in the case of breast cancer. by the mid-1980s. randomized trials showed that population-based cancer screening with the provision of mass coverage and repetition can reduce mortality from breast cancer in women by 25-45% [1, 2] . Research carried out in the Netherlands. Italy and Sweden has confirmed that mammography can detect breast cancer even before the clinical appearance; therefore. mammography can increase cancer survival rates [4, 5, 13, 14] . For this reason. it is very important to cover as many women as possible by screening mammography [1, 16, 17] .
According to European guidelines for quality assurance in breast and cervical cancer screening and diagnosis [16] . the population coverage rates for mammography examinations and cytology are defined. and should reach a minimum of 70% (75% for cytology) [18, 19] .
Participation in screening examinations differs in the various European countries which have carried out population-based screening since the 1970s. In screening mammography. OECD estimated rates vary from 85% in Finland and Slovenia to 8% in Romania (EU mean -56%) [20] . In cervical cancer screening. the OECD estimate rates vary between 81% in Austria to 23.2% in the Slovak Republic (EU mean -62.1%) [20] . In Poland. which has recently started population-based screening. participation in the programme is low according to the population registered who participated (not estimated) [21, 22] . In the group of patients in the Wielkopolska Province. the registered coverage of the population was 50.03% for breast cancer screening and 17.41% for cervical cancer screening 2012. These statistics could have been strongly influenced by the private sector cytology service not included in the national screening.Usually. women undergo cytological examination every year. In the Zachodnio-Pomorskie Province. the actual average screening rate for cytology in 2007-2010 was 24.1%. [27] .
The third cancer screening programme recommended by the EU is colorectal cancer screening. with the most common screening methods being. for example. a faecal occult blood test (FOBT) in Germany. and colonoscopy in Poland. Because of technical and financial problems with using colonoscopy as a population-based screening. the participation rates for colorectal screening are very different in the EU. from 54% in Germany to 1.9% in Romania (EU mean -12.7%. in Poland -3.5%) [20] . In 2007. for the first time. the National Health Fund (NFZ) carried out the posting of personal invitations which covered the entire population intended for mammography and cytology examinations. A total of 224,922 invitations for mammography and 546,131 for cytology were sent. Questionnaires for women on whom screening examinations were performed. showed that named invitations has a positive influence on attendance: 57,225 (66%) for mammography and 14,040 (47%) for cytology of the women indicated that they had the screening examination performed after receiving the personal invitation. This is also confirmed by test results in other countries [15, 24] . In the subsequent year. a decrease in attendance was observed -by 21% in mammography and 32% in cytology. Since 2009. the Ministry of Health has provided the posting of the invitations to Local Screening Coordinating Units. since when an increase has been observed in mammography examinations from 44% -62% in 2010 and 69% in 2011. European research confirms that screening programmes based on posted invitations are more effective than the so-called 'spontaneous' screening [13] . Effective policy related to the organization of posting the personal invitations is as important as the quality of the screening performed [25, 26] .
In 2012. a decrease was observed in named invitations by 12%. compared to other factors (i.e. volunteered herself for the next test. information from friends. other promotional activities). This is probably due to women reporting voluntarily for further screening examinations. and had developed the habit of performing a mammography every two years and did not need an invitation.
It is an alarming fact that the involvement of medical personnel in referring women for screening mammography declined from the highest level of 13% in 2008 to 4% between 2011 -2012 (Fig. 3) . Research shows that women now expect this referral from the doctors (especially general practitioners).
Despite the increasing involvement of the media in health issues and preventive care. they have almost no impact on attendance for both mammography and cytology examinations. This is believed to be due to the lack of personalized communication and great chaos in the transmitted information. This could result from the role of the media in prophylactics being different and should prepare the basic knowledge about breast cancer as a disease and its prevention. and influence society by imitation behaviour. This does not change the fact that one of the tasks of the Coordinating Units is to publish invitations for women in the media. The result is that the media is a tangible tool in the implementation of screening.
There is lack of clear distinction between screening mammography and diagnostic mammography. which generates the confusing information that mammography should be performed every year.
In cytological screening. a very large part of the medical staff. especially specialists in inviting women. is observed: 76% in 2008, 2010, 2011 and 2012. and in 2009 increased to 84%. At this juncture. it should be noted that a contract to implement a screening programme is an additional agreement signed by leading gynecologists in private practice. Gynecologists therefore offer screening cytology for their patients who visit them for other reasons.
Despite the annual dispatch of invitations covering 100% of the population. only about 15% of women. on average. admit that they participated in screening due to the receipt of an invitation. This percentage is very different from that in screening mammography. which may be caused by the availability of the screening. Invitations are not an effective method to increase the number of women to have a cytology examination performed.
Diagnostic mammography is an X-ray examination which requires referral and the number of tests available in the system is limited. which sometimes results in women having to wait a few months for a preventive mammogram (outside the screening programme) to be performed. Within the screening programme. the number examinations is not limited by the National Health Fund [3, 11, 12] and providers are assured that every examination will be financed. Therefore. there are no queues for screening and examination is performed on the day of registration. The lack of necessity for a referral and the convenient time of examination encourages more women to perform mammography within the screening program.
Cytology is a study with relatively simple requirements and no special equipment needed. although a referral is needed. It is performed by gynecologists during routine testing. In Poland. a large proportion of cytological studies are performed by doctors practicing privately or are under contract with the NHF in the so-called specialized or complex medical advice (outside the cervical screening programme) [25, 26] . A report by the NHF shows exactly the number of women aged 25-59 years whose cytology was financed on medical advice in the second half of 2011. but were not reported in the electronic integrated database (SIMP). This number amounted to 52,312 (35.21% of the population) compared with 23.001 (15.48%) within the screening programme. which is a population coverage of 50.70%!
CONCLUSIONS
In cytological screening. medical staff is the factor having the greatest impact on attendance.
In mammography screening. personal invitations are the factor having the greatest influence on attendance. with increased participation of 'other' factors. such as selfreporting for the next screening rounds.
Environmental factors that affect the attendance have changed over time. Their constant analysis is essential for efficient and effective evaluation of screening programmes.
